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Intraoperative elcctrooculographic monitoring of 
oculomotor nerve function during skull base surgery 



Technical note 
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n' Tntraoperaiive iriiMilcring Uichniques for protecting the integrity of the oculomotor nerves during skuJI base surgery 
have been reported by several invcstigaio;?. »ll of which involved the use of eleciiomyographic responses to extraoc- 
ular oouscles. However, these lochniquos have noi yet become popular bccawsc of the complcjcity of the procedures. 
The Authors report an extremely siinple and fur more reliable technique in which electrooculograpbic (£0G) monitor- 
^ ing is used. The oculomotor nerves were stimulated whh a monopolsT clecirode during skull base exposure- The polar- 
ity of the EOG responses recorded wiib surftiuc el««tiiode$ placed on (he skin around the eyd>a]l yielded precise infor- _ 
TTiArinfi concerning the Incailon and fhnction of the oculomotor and abducent nerves, bi addidou. with tbe aid of _J 
continuous EOG monilorlog that detected transient changes in the background w^ves, sungieal procedures that niight 
impinge on oculomotor nctvc function could be avoided The present technique has been used in ei|;ht patients with 
skull base mmors and with it, the authors have achieved excellent i«sults. 
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INTRAOPERAiivE monjtoring techaiques for protecting 
the integrity of the oculomotor nerves during skull 
base surgery, all of which have involved the use of 
clcctrornyographic (EMG) responses of extraocular mus- 
cles, have been described by several investigators. 
However, these techniques have not so far been popular- 
ized because of their complexity. We have developed an 
extremely simple and far more reliable technique, which 
involves the use of elcctrooculographic (EGG) monitor- 
ing. This technique has been applied in eiglit patients with 
skull base tumors and has yielded excellent results. On the 
basis of our experience, we report details of our technique 
and discuss its value for preserving oculomotor nerve 
llinction during skull base surgery. 

Intraoperative Technique 

Antssihesia. Anesthesia was induced in the patient by 
intravenous administration of propofol. Muscle relaxants 
were given only to faciliute intubation. Generally, pro- 
pofol was administered at a dose of approximately 1 0 mg/ 
kg/hour during surgery and a bolus injection of 1 or 2 n,g/ 
kg of fentauyl was added on the basis of the patient's heart 
rate and blood pressure. 

Stimuiaiion Technique. A monopolar Stimulator was 
used to stimulate the cranial nerves during surgery. The tip 
diameter of this stimulator is 0.7S mm, and it is made of 



malleable silver. The portion 7 cm firom the head of die 
stimulator can be bent, as necessary, to allow the stimula- 
tor to reach a deep, narrow operative field. 

Cathodal stimulation was perfomied through this elec- 
trode, and an anodal electrode was placed on frontozygo- 
itiatic bone. Rectangular pulses of 0.2-rascc duration were 
applied at a repetition rate of three dmes per second. The 
maximum stimtUus intensity was 3 mA in the present 
study. 

C Recording Tschrtique, Surface electrodes v/erc placed on 
the skin around the eiyeball. For Channel 1, the active elec- 
trode was placed on the right side and the reference elec- 
trode on the left side. For Chaimel 2, the active electrode 
was placed on the upper side of tbe eyeball and the refer- 
ence electrode on die lower side. However, in four recent 
cases, we have used only the electrodes on the bilateral 
sides. In fact, based on our experience, two horizontal 
electrodes arc suflBcient to identify the oculomotor nerve 
and abducent nerve. Under these conditions, movements 
of the eyeball toward the right side induce a positive wave 
on the oscilloscope, whereas movements toward the left 
side induce a negative wave. The surface electrodes used 
here were not special in any way; ordinary cicctrodcs can 
be used. In the present study, we applied surface elec- 
trodes that were identical to those used for electrocardio- 
grams. The bandpass was established fiom 5 Hz to 3 kHz, 
and no signal procession was needed. 
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Oculomotor nerve monitonng 

elusion, EOG monitoring appears to be a most useful lech- 
niqiie for tracking the intraoperative oculomotor nerve 
function during skull base surgery. 
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